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r 1 
This - invention-relates to apparatus- for wash- 
ing gases; and more particularly fo the hot and 
dirty gases of-blast furnaces, open-hearths and 
other meallurgical-furnaces, and other indus- 
trial apparatus tht produce dirty gses. 
In LettersPtent-No. 2,t6,141, grnd to me 
June 20, 1939, I illustrte nd describe  gs- 
wshing pparafus tht comprises two i.mpellers, 
mounted concenoeiclly o within the oher. The 
ierimçeer is fixed to  driven shft, whfle 
the outer impëller -jourled for free or "flot- 
ing" rotation upon the shft. The impeller s- 
sembly is hoed wihin n involute.chmber, into 
which n inlet ope  for the gses to be wshed. 
A liquid, such s wter, or light off, or mmoni, 
or hot tr; or e le,- is delivered- into the hous- 
ing by mens of . pipes or nozzles; nd, by the ac- 
tion of fhe rapidly, driven inner impeller, the in- 
jeced liquid is converd o ' fi spry. The 
dirty or rw gs Which is forced ordrwn through 
the iet o he impeller chmber is' subjected 
to the scbbg ction. ofthe peller bldes or 
vanes, nd is brought into intimte contact with 
he ely divided droples of-the wshing liquid, 
which pick up and-retin the particles, of dust 
nd condensed vapors-or fumes in- the-rw gases. 
e impellers expel under.centrffugl force the 
liquid çrtieles and their inclions ' git the 
wlls of fhe impeller hoi, whence thé-drain 
to ,thebottom of-the hoing.for removl to  
-suitble .reptacle for dissl or further proc- 
essing. The-clen gases re delivered-from the 
hog by wy of n outlet pssge opg 
gentillyfromthe volu chmber there. 
Due to the high mperture of the gases, the 
erosive dust nd-the corrosive.fumes tht re in- 
clúded with-the gses,entering the apprtus,the 
problem hs been to provide bergsfor the im- 
pellers wch will endure.the het-d the-br- 
sire effects of e inclusions in the gses. My 
present invention consis in-  .priculrly ef- 
recuire berg. srucre  ffords a solution 
of the problem. 
The invention:will be derstood. upon :refer- 
ence fo fhe ccompayingdrwings,  which: 
Fig. 1 is  view side elevaion of  gs-wsh- 
ing pprtus tht eradies the invention; 
Fig. 2 is a view of.the pprtprtly in verti- 
cal medil section,. nd prtly in elevon, s 
seen from the left of g. 1; nd 
Fig. 3 is . frgmentr sectionl ew, ill- 
trting  modification -e structure in which 
the vention is centered. 
eferring fo the * awings, the reference nu- 
merl t indics- housing including  central 
involutechmber . The opsite .side wl of 
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-the housing, carry:bearings 3, 3 for the shaft ri 
-of-an. impeller«or vaned rotor 5. The impeller 5, 
rigidly fixed to: the. shaft .t l, is centered With re- 
spect 50 the involute,chamber 2, as appears in Fig. 
5 2. -Encompassing the.impeller 5, .and mounted 
concentrically with.respec.thereto, is.-sn outer 
,otor or impeller. .. The inner impeller Sis driven 
by.means of .an electric-motor or-other prime 
 mover (not shown)connected to the shaft 4, Whfle 
,. the- outer impeller - 6: is- free: to rotate under, the 
.reaction of the ftuids.propelled .by the.inner, im- 
- peller 5. 
: The bearings, for the,shaft. 4 comprises .two 
.bearing elements, in this,.cse in  tläe .form. of .two 
:» blocks :10 v¢hich.are severally.secured in'.fhe tubu_ 
-lar- housings ..! | of ithe bearings..3,.& The. cas- 
-ings ! ! of. the bearings ..are.mounted in fiuid- 
- tight, assembly on the .side walls .of the housing 
 ,-and. ai the .outer end of eaclá.bearing casing a 
OE0  packing..gland_/|.2, is arranged, t0 eal .the short. 
While. he. inner 4mpeller.5 is. positively driven, 
..as:described above,, the ouer-impeller 6 is.mount- 
.ed, for independent or frea rotation, the mounting 
. for .,the ouer ,-irnpeller .comprising bearin ele- 
25 ments in the forum of-hubsor, bushings | ,.formed 
 of har.d rubber, or otláersuitable bearing mate- 
rial,-secured in. casing .portions | | .that extend 
inwardly.from the .side:walls of. he housing |. 
Spacer rings .|4 aremouned on tläe.shft, be- 
30 tween the.hub of the i.nner.rotor 5.andthahubs 
of thespiders I of theouter rotor;i fhus insuring 
proper axialcentering of. the inner, and. outer im- 
pellers. 
The lmpeller. 6 comprises a .pair of spiders« each 
5 having a hub.por.tion., fromwhichspokesJ radi- 
are in.spaced relation. Tothe outer ends of the 
'arms .or spokes 8. of each spider an .annular plate 
.9-is. secured.  At uniformly spaced-apart .points 
. in the circumference of the annular -plates. ,  
 t'wo rows- of.rods .| and | 6. span the interval be- 
.tween.such plates.. On theserods three sers of 
annular plates  and | are mounted. The an- 
. nular.:plates .9, .|..and |.9 appear indotted lines in 
Fig. l, wläilethe:showing.of suchplates in Fig. 2 
is conventionalized for clarity of illustration,  The 
. inner.set of-plates |. .is centeredor aligned with 
. he vanes or. blades .11| :.of the. inner impeller , 
which in tm"la, iscentered.with.the involuto cham- 
ber , while he.other two sers of annular plates 
 9,. a-re arranged, on opposite sides of the central 
.set-|.. The plates.| and.|9 aresecured in their 
illustratedspaced relationship-(Fig. 2) upon the 
rods | 5 . and | 6,'-say by welding, or by the use of 
spacer sleeves-arranged onthe rods between he 
adjacent plates. The assembly:is held together by 
means of nuts threaded on he ends of-the rods 
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15 and 16 extending through the outside annular 
members 9, 9. It will be perceived that inner set 
of plates 17 are more closely spaced than the 
two outer sers of plates 19; that the inner set of 
plates is of greater radial extent than the outer 5 
sers; and that additional rods 25 reinforce the 
assembly of the inner set of plates. Between the 
plates 17 of the inner set arcuate vanes 20 are 
mounted ai intervals uniformly spaced circum- 
ïerentially of the rotor assembly, as appears in 
Fig. 1. 
The entrance for the 12uid tobe propelled com- 
prises two inlets 2 I, mounted symmetricallyon op- 
posite.sides of the involute chamber 2, and open- 
ing into the housing I in the regions in which the [5 
vanes 17 are located. This will be understood 
upon reference to Fig. 2, in which one o£ such 
inlets 21 are shown. An outlet 22 opens tan- 
gentially ïrom said involute chamber. The gases 
entering the apparatus through inlets 21 are 
dravn fo the center of the rotating inner impeller 
5, whence they are propelled by centrifugal force 
into .the spaces between the plates 17. Through 
inlets 23 provided in the opposite side walls of 
the housing I, a gas-washing liquid is jetted upon 
the rapidly rotoring blades of the impeller 6, and 
by the impact of such blades the liquld is con- 
verted into a spray. The gas being propelled 
through the apparatus is subjected to a violent 
scrubbing action by £he impeller blades, and is 
brought into intimate contact with the liquid in 
flnely divided form. The liquid droplets pick up 
the dust or other particles fo be removed ïrom 
the gases, and the gases with the liquid droplets 
are propelled into the passages between the plates 35 
17, and against the surfaces of the vanes 2{} 
tween such plates. Under the reaction of the 
gases and water globules impelled against the 
vanes 26, the impeller 6 is rotated. Clean gas 
escapes from the outer edges of the plates 17 
into ,the involute chamber 2, whence iL escapes 
through the ourlet 22. The droplets of washing 
liquid with the inclusions removed £rom the gases 
drain to the bottom of housing I, whence the ac- 
cumulated liquid is removed through outlets 24. 
Velocity and energy are imparted to the liquld 
anff gases by the rotating blades of the impeller. 
Trie vanes 26 between the plates 17 are impinged 
upon by the gases and liquid delivered by im- 
peller 5 across the breadth oï the set of plates 50 
17, and the impact of the gases and liquid against 
such vanes supplements the scrubbing accom- 
plished by the impeller 5. The two outer or 
lateral sets of blades 9 are effective to main- 
tain the gases entering the apparatus distributed 55 
laterally of the spaces in the housing  on op- 
posite sides of the impeller 5, and to provide ïor 
a distributed flow of the entering gases on the 
opposite sides of such impeller, whereby a dis- 
tributed and uniform supply of the gases is drawn 
into the impeller. 
In accordance with the invention the bearings 
3,3 are designed to exclude the gases in the 
peller housing  ïrom contact with the relatively 
moving wearing surfaces of the bearing elements, 65 
whereby freedom is obtained ïrom any abrasive 
or corrosive action of the dust particles or vapors 
entrained in the gases. More particularly, a 
fluid under pressure--a gas-washing liquid in 
this case--is forced between ttie bearing surfaces 7O 
inwardly into the housing , with the effect that 
hot only is the desired exclusion of gases ob- 
tained, but the bearings are eflïciently cleansed, 
cooled and lubricated. 
Into each bearing caing   an inlet 35 opens 75 
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on the outer side of the bearing element 6, and 
through such inlet a suitable liquid such as light 
oil, or an emulsion of oil and water, or other suit- 
able !iquld, is delivered under a pressure excied- 
ing that of the gases within the housing . Tifis 
liquid flows inwardly between the contacting sur- 
faces of the bearing element l O and the ro- 
tating shaft 4, and through passages 26 ïormed 
in the body of bearing 6 into an annular space 
27. The passages 26 conveniently consist in a 
plurality of axially extending circumferentially 
spaced slots, which insure a distributed more- 
ment of liquld within and around the entire body 
of the bearing element. From the space 27 the 
liquid is ïorced inwardly between the relatively 
moving contact surfaces of the brushing 3 and 
hub  of the rotor . Upon reaching the inner 
end of the bearing casing ! the liquid escapes 
from between the relatively rotating surfaces of 
tle said bushing and hub, where itis entrained 
with the gases rapidly moving under the propul- 
sion of the impeller 5. From the space 27 there 
is also a flow of the liquid inwardly between the 
surface of thi shaft 4 and the bore in the hub 
 and upon emerging from the bore of the hub 
the liquid works its way between the spacer 
rings 4 and the shaft 4. Under the effect of 
the rapidly rotating shaft the rings 4, rotating 
under the frictional drag of the shaft, operate 
as slingers; that is, the liquid, seeping between 
the adjacent lateral surfaces oî the rings 4, as 
it does, is thrown centrifugally into the gases 
moving rapidly into the orbit of the blades of 
impeller 5. The blades beat the liquid into a 
spray, and such spray operates vith the liquid 
introduced through openings 23 in the cleansing 
or washing of the gases in the manner already 
described. Indeed, in some cases the injection 
of liquid through the bearings 3,3 may be in- 
creased to the extent that all liquld requh'ed for 
washing the gases will be obtained through the 
bearings 3,3 without introducing any liquid 
through the inlets 23. 
Fig. 3 illustrates a modification in the struc- 
ture of the bearings 3,3 wherein the bearing ele- 
ment or bushing 36, the bushing !36 and the 
hub 7 are arranged concentrically one within 
another. 
Each of the two hubs 7{} of the outer rotor or 
impeller 6 provides in the modified structure a 
bearing for the shaft 4, and each hub carries an 
external bushing or journal 36 for rotation in 
the associati biaring casing  , the bearing ele- 
ment 3{} providing a liner or inner bushing in the 
hub, with which the rotating shaft 4 makes im- 
mediate bearing contact. A circumferentially 
spaced series of passages or grooves 266 is formed 
within the shaft-engaging surface of the bearing 
element 36, and through these grooves the liquid 
fed into the bearing under pressure flows along 
the shaft, providing bearing lubrication and ex- 
cluding the infiltration of gases and dust from 
within the housing . Upon emerging from the 
grooves 260 the liquld flows into the spaces !40 
formed in the bodies of the spacer rings 4, 
whence it seeps between the laterally abutting 
surfaces of the rings and is thrown outward into 
the streaming gases on their way into the zone of 
action of the impeller 5. 
The bushing 36 may be provided with a cir- 
cumferential series of grooves  3 , through which 
the liquid flows to the inner end oï the bearing 
casing , whence it works its way between the 
surface   of the rotating hub and the inner end 
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(! la). of the said casing, and emerges into the 
turbulent gaseS within the houslng l. 
The structure of the invention solves the prob- 
lem alluded to in the introduction fo this speci- 
fication, and affords many advantages which wfll 
be apparent to those skilled in the art. And it 
will be understo0d that many variations in the 
form and arrangement of the structure described 
may be ruade without departing from the spirit 
of the invention defined in the appended claires. 
I c]aim: 10 
1. Gas-washing apparatus comprising a hons- 
ing having an inlet and an ourlet for the gas fo 
be cleaned, inner and outer impellers mounted 
concentrically of each other in said honsing, a 
horizontal shaft rotatably supporting the lnner 15 
impeller, with the outer impeller mounted for 
"floating" rotation about the shaft, each of said 
impellers having a hub portion, the hub portions 
of the two impellers being spaced apart axially 
of the shaft, a plurality of spacer rings mounted 2O 
on the shaft between said hub portions for main 
taining the impellers in alignment longitudinally 
of the shaft, a bearing for sald shaft compriling 
a bearing casing sealed to the wall of said hons- 
ing, a bearing element in said casing for sald 25 
shaft, a passage in said bearing structure com- 
municating at one end with the surface area of 
the shaft encompassed by said spacer rings, and 
means for admitting liquid to sald passage at a 
higher pressure than that of the gas prevailing 30 
in said housing, whereby liquid delivered lnward- 
ly through said passage is thrown centrifugally 
into the gas in said housing by the action of sald 
spacer rings rotating with said shaft. 
2. Gas-washing apparatus comprising a bous- 35 
ing having opposite side walls and including an 
inlet and an ourlet for the gas fo be cleaned, 
iïmer and outer impellers mounted concentrically 
of each other in said housing, a horizontal shaft 
rotatably supporting the inner impeller, said 40 
outer impeller being supported by spiders 
cluding hubs mounted on said shaft on opposite 
sides of said inner impeller, said inner impeller 
having a hub portion on said shaft, bearings for 
said shaft on opposite sidei of impeller assembly, 45 
each bearing comprising a bearing casing sealed 
fo the side walls of said housing, said hubs of the 
outer impeller comprising bearing elementi ar- 
ranged in said bearing caæings, a bearing ele- 
ment in each of said casings for said shaft, pas- 
sages in each bearing assembly communicating 
with the surface areas of the shaft encompassed 
by said spacer ringæ on opposite sides of the in- 
ner impeller hub, and means for admitting liquid 
to said passages at a higher pressure than that 
of the gas prevailing in said housing, whereby 
liquid delivered inwardly through said passages 
is, by the action of said spacer rings rotating with 
the shaft, thrown centrifugally into sald housing 
for movement into gas-scrubbing cooperation 6i 
with said impellers. 
3. Apparatus for proPelling a gas that includes 
an abrasive or corrosive material comprising a 
housing having an inlet and an ourlet for the 
gas to be propelled, two impellers mounted con-  
centrically one within the other in said houslng, 
a horizontal drive shaft, spider means support- 
ing one impeller, the other impeller being 
cured fo said shaft, a bearing assembly for said 
shaft comprising a casing sealed fo the wall bf 
said housing, two bearing portions arranged one 
within the other to said casing, one bearing por- 
tion for said shaft and the other for said spider 
means, each bearing portion having passages 
communicating with the interior of said housing, 

and means for admitting bearlng-cleanslng fluid 
under pressure to said passages, whereby such 
fluid is caused to cool and lubricate said bearing 
portions and fo escape into the gas propelled 
through said housing. 
4. Apparatus for propelling a gas that includes 
an abrasive or corrosive material comprising a 
housing having opposite side wa!ls and includ- 
ing an inlet and ourlet for the gas to be propelled, 
two impel]ers mounted concentrically one within 
the other in said housing, a horizontal drive 
shaft, spider means supporting one impeller, the 
other impeller being secured fo said shaft, two 
bearing asæembliei for said shaft compriæing two 
casings sealed one to each of the opposite side 
walls of said housingi two bearing portions ar- 
ranged one within the other in each casing, one 
of said two bearing portions in each casing pro- 
viding a bearing for said shaft and the other for 
said spider means, each of said bearing portions 
having passages communicating wlth the interior 
of said hOUling, and means for admitting bear- 
ing-cleansing fluid under pressure to sald pas- 
sages, whereby such fiuld iz caused fo cool and 
lubricate said bearing assemblies and to escape 
from said assemblies toward the opposite sides of 
said concentric impellers that propel said gas 
through said housing. 
5. The structure of claire 4, said impellers being 
located between said bearing assemblies, and a 
plurality of spacer rings mounted on the shaft 
between the impellers and bearing assemblies, 
said passages being arranged fo deliver said liq- 
uid to said spacer rings, whereby liquid delivered 
inwardly through said passages is thrown cen- 
trifugally by said rings into the gas propelled 
through sald honsing. 
6. Apparatus for propelling a gas that lncludes 
an abrasive or corrosive material compriling a 
housing having an inlet and an ourlet for the 
gas to be propelled, two impelleri mounted con- 
centrically one within the other in said housing, 
a horizontal drive shaft, spider means support- 
ing one impeller, the other impeller being 
cured to said shaft, a bearing assembly for said 
shaft comprising a casing sealed to the wall of 
said housing, a hub portion extending from said 
spider means into said casing concentrically of 
the shaft, a bushing secured within said hub 
portion to provide a bearing for said shaft, with 
the shaft-engaging surface of the bushing formed 
with passages communicating with the interior 
of said housing, a bushing secured externally 
upon sald hub to provide in conjunction with 
said casing a bearing for said spider means, with 
passages formed in the bushing at the bearing 
surface between such bu_shing and said casing, 
and means for admitting bearing-cleansing fluid 
under pressure to said passages, whereby such 
fluid is cansed to cool and lubricate the bearing 
assembly and to escape from sald passages into 
the gases propelled through sald housing. 
7. Apparatus for propelling a gas that includes 
an abrasive or corrosive material comprising a 
housing having an inlet and an ourlet for the 
gas to be propelled, two impellers mounted con- 
centrically one withln the other in said housing, 
a horizontal drive shaft, spider means supporting 
one impeller, the other impeller being secured 
to said shaft, two bearing assemblies for said 
shaft comprising two caslngs sealed to each of 
the opposite side walls of said housingi a hub 
portion extending from sald spider means into 
each casing concentrically of said shaft, a bush- 
ing secured withln sald hub portion to provlde 



a bearing for said shaft, with the shaftengaging 
surfaces of the bushings formed ith .passages 
communicatin with the interior of said housin, 
a bushin secured externa!ly upon each hub t0 
provide in conjunction vith said casin a bear- 5 
in for said spider means, .vith passages formed 
in each bushin at the bearin surface between 
such bushin and said casino, and means for ad- 
mitting bearin,cleansin fluid under pressante 
to said passades, whereby such fluid is caused to ]0 
cool and lubricate the bearin assemblies and to 
escape from said bearin assemblies toward the 
opposite sides of said concentrie impellers that 
propel the gas throuh said housin. 
8. The structure of elaim 7 said impellers ].5 
bein located bebween said bearin assemblies, 
and a plurality of spacer rins mounted on the 
shaft betveen the impeller and bearing assem- 
blies, said passades bein arraned to deliver 

8 
said liquid to said spacer rings, whereby liquid 
delivered inwartly through said passages is 
throvn centrifugally by said ring into the gas 
propelled by said housing. 
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